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BEDBHK - 12 /Objectives and Outline of the Course

H | 2B4HEAERIPEEERZEL CERE L THT-AMEZERAHT AT LAZEHRE VS, £ERRRIIZTOREFTH D,
AIRETIE, EERBFOMGEZBER L. AIF, B, BCEBLEBRRRERLG EOEEHAC DO VW THEN LSS %
BLTEETZZEZENET D, BERBEIEE S XTLERI (4Q) OEBEZRTLOTH D,

Z | Asystemin which diverse elements interact generating new properties as a whole is referred to as a complex system. Living
systems are a prominent example. This course aims to provide an overview of the development of complex systems science
and to develop an understanding of key concepts such as emergence, self-organization, and self-organized criticality through
classical case studies. Note that this course forms the foundation for Introduction to Complex Systems Il (4Q).

FBDZEBRE /Learning Objectives
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SLFI—Yzr by Ial—vavIiZOWTERTD
I | Understand classical research in complex systems science and its limitations.

Understand emergence, self-organization, and self-organized criticality.
Understand multi-agent simulation.
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REETEIER /Course Plan

No. 15 B Topics A Content
1 B | BERRFEORY LD HAL R, BHRARNFORE, RYLDH
= | The Making of Complex | Scope of complex systems science and its history
Systems Science
2 H | 8% - 82t (1) 1 RTELF— b b rEBL-EMRBZOREREEERS RIE - B2/, 7
BEETEME)
= | Emergence and Self- | Methods and key concepts (emergence, self-organization, universal computation) of
Organization (1) complex systems science through 1D cellular automata
3 H | 8% - 82ft (2) 2RFTENLF— b b rEBLAEHRHZO R, BEEHES BRI - BB, A
BEETEME)
= | Emergence and Self- | Methods and key concepts (emergence, self-organization, universal computation) of
Organization (2) complex systems science through 2D cellular automata
4 B | &1t - @it HI 7RV OBERMEET IV, TV X LT =ty bT—2
= | Evolution and Adaptation Kauffman's adaptive landscape model, random Boolean networks
5 B | BRFRER 2=z )= EREE ZOHNE
Z | Critical Phenomena Critical Phenomena
6 H | B2E@tBERRER (D Ny« Zy - E=Er 7z FOBLETLZEL B SHEBILBRRIER
& | Self-Organized Criticality (1) Self-organized criticality through the Bak-Tang-Wiesenfeld (BTW) sandpile model
7 H | BECHEBLERER (2) NG« AF oy Ry OEAL - HEBOET L, BSEBLEBRRIRRA~OHH
& | Self-Organized Criticality (2) Bak-Sneppen model of evolution and extinction, critiques of self-organized criticality
8 H| £&® BHRRFOME, HHOMTROERER
% | Summary Horizons of complex systems science, limitations of classical research
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#38%) /Required study time, Preparation and review

B | EBZEICHL., FE 1KME. £5 2 EHE

= | One hour for preparation and 2 hours for reviewing are required for each class.

#HRlE /5EZE /Textbooks/Reference Books

B | BEENEREHT 2, 2FE X7 =— Iy FzAE BBER [HA4 PV T EHROMR : o 27 cHFRR#ER/ —

o) REEEEE. 2011 F; HLEXE - BBRFFFEX (2021), ELF— b b VICk2HBES T 2L —2 3> KRB
ERES D] F— Lt

b

Handouts will be distributed as needed. Reference: Melanie Mitchell, Complexity: A Guided Tour (Oxford University Press,
2009).
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B | LAR=MIKEITD, TXTOLHR—FOFER%E 100%E L TFHEL., ZDOAETHRHN 60 AU EEAKRET 5,
Z | Reports will be given several times, and the results of all reports will be evaluated as 100%, with a total score of 60 points or
more as passing grade.
B | SFHOBERECETRRICL - THRVCIERA2EET 52 L0855,
TRMBEERBLZEDH D,
LR— MERR D70 DIRERTFSOEECZ O ARNBIZIRETERLET,
LR—bME, XEX5IBT 2L, 5IBEARPBEEICO,ID LS ICL, HEAREHT D Z &,
Z | The content and order of topics may be modified depending on students' level of understanding and the pace of the course.

Guest lecturers may be invited.
Whether to bring a device for report writing and how it may be used will be instructed during class.

When writing reports, any quoted text must be clearly indicated as such, with the source cited.
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